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to 0 0 n 

[0 0 0 2] 

(CCD) ^(Dli^*?^F^M^5fe4Stia 
'1' y U- a L. T 2 iJ^lRjgS t ej^-r ^ ^ 

r^M'f-fHmm.mmtmmsge 3-3 i s 9 2 7^^$gtr 

Co 0 0 43 SjJS, C C DOffiP^A'ftOgdeA^iftl/^o 

ilcDfti&lEi^lMl^!^^<7>ft3l^bA'^lllenTv^So sfc. la 

So 40 

CO 0 0 5] 

[0 0 0 6] ^^BJitiA^A^SP^SjiSfci^^J-TJSi^tLfcfe 
©-pfeoT, M#[Bll^i:2^|H]SSi:cr>P^fflT'i'yb— > 



[0 0 0 7] 

[0 0 0 8] *^B^k:fcv>T. ^Ki^aa, SJtmp^li: 

mmim^^^^T. wm-^:^-^)\yT^ 

S <i K J; o T. W^^^ ^A^ffimmm^-^ 1 ^-v 

■So ttm^tifc?SH§!M^B2^[SIS&K:ffi:'3SnSo 
[0 0 0 9] 

B^iD^ 1 ©«ffl«}g^E«t). H 1 t±*^BBH:«S«? 

[0 0 10] **fiS©m^as ^i^. ftosfe^T^fi 
mMJ5^ff:>w?-}mm^m.\c^\'^x^ m#isis&i*iii:^tt 

SiJ^fiLT2i^|5ifgti:eil-rscitfcJ:t>, y^h:^!:/ 
Co 0 1 1 ] mi fcjj^-TJ: 5 1^. m?rt?msBf±^? 

finrfiisittji®^? LT® CCDS ^^rtMsnrv^ 
So if ASP 7 fc a3t«i^« 3ti^^ mmm.^m < fcfc© 

Coo 1 2] J^iSSBSiimj^L-yXl K muy-^}i' 
^ 1 2Sf>''5>'7'l 3li:J;-3T«fi!c$tiSo ^VT^l 3 
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[0 0 13] tix^yn>fc:^>'if 2tDC CD 1 

mmmm^^WAn^ 7 ^^:^t^fc«^s^/^ lt c c d 5 1^: 

TE^'r':ty^U^^yi?-2^CD S (fflll 2 Mi^^T^U 10 
[H]Eg) 2 2, 2 3tz:fit^f ^i^^t^^oTV^^o 
TOO 1 4] m-^. CCDSti:. M^»3b^ S 

CCD K'^^/S^2 1 :b^^iDigl!jft-5§tCJ:-DT. mflb/c 
m#^BS^S^^^LTm;tl'r^i;atC*oT^/^^o CC 
D5i±. 2^-VJt^;t'W^ffiL;b^Rlfi^T?fe^c l^2t±CC 

[0015] c c D 6 mz K^ir^ o ic. ^^mm 

3 5^2^i'^;l/iDffl±!U>^X^3 6, 3 7 ^^^^UT 

SbTm^J-r^i:-5t^:^oTt^^« C CD 5?b^^«?^A^ 

(DCDS22, 23 ^^^Si^^n^o 
[0 0 16] *:|ISi<?)m^ti::*5V^Tti> CCD5i±. C 

CD F^-Y7^2 1 \z.mm-^nT. mmmhiLmm^^^ 

[0017] CDS22, 23 ti. C CD 5;^j^^ 

CDS 2 2, 22h7L^r:>T^ C CJ} 5(Dmtim^\^ 

[0 0 18] A/D^^2 4, 2 5 t^. Kti^ntcm 

ti;. A/D^^§52 4, 2 5c?)m;?j^i;;^^iJ 2 6, 2 7 
^cffi*&^n^J:-5ic:&-:>T0^^. :?<^y 2 6, 2 7 ^i:. 

/DS^2 4, 2 5t7)m:^^{S}$t-^^^ttr. I^^SiJ 

*.^|nlKt^. A, -d.^-v^-^jV(r>2.m^(Om^\^^-> 
T*S^LTl/^^tDtcS^U ^-tU 2 6, 2 7*^60^ffl 

[0 0 1 9] 7:^- h:^?':/'^ 2 8ti;^^U 2 6, Zlt^^b 

(DA, ^/\^(Dm^^m^mmmm 2 9 Kiimt- 

v^^^-r bn^^^xMJM. 

D/A^^3 Ot^W*-r^o 60 



[0 0 2 0] D/'AmWkm3 0{±Xt}^nr^'r^iy^;V 

3 1 ^^im^i-r^o 7 5 Q v^-^?^3 1 ti. r*^n^^(7)B* 
[0 0 2 1] :ki^^ c.cD^^icm}S.-^rircmmomm<D 

■r^o IM3 (a) ti::??^ir 2 6iOA*^^U 03 

(b) 2 7©A:/J^^L. 113 (c) i^ty^h 

±y^2 SOAt/^^bTV^:5o ^fe. S3 (d) Jbm 
Cf) ti:*^El3 Ca) nm (c) £O^PpgM^ffi:^LT 

[0 0 2 2] m'^l^mm l ^i^Ag|5 7^@^L:S:V>f*E 

3ii. Mx.tf. (HieXY;V^^3 ^'-Y— ;VH11»3T^1 [nl 
K^^T. :7^-;l/KJiI^ (1/6 0#) (*) . 
G at) , B (W) ^OMBJ!7t:^ffi3^'r^o 

CO 0 2 3] ir-^{*:6^^tDE*f7t&^l?Agl5 7^?35feSl<:i^ 

ttfc CCDS ^§)^6g|5^z:A*f^nT. 7te¥fti6^Jg^^n 
CCD5^^lfT':^>^^=r-fe^y+^2^?:lCCD ^^-^-^-^^2 

n^igt-r ^« ip-^. CCDS ^Rmm^trnm^rirr,-^ 

^fc. f^tltr, CCDSti. G, Bm 

3 6, 3 7iS>i^2^^^^?\yl:mil~^^o 
[0 0 2 4] CCl}St^^(D2^^^jV(Om^m^^t}f: 

B^-\'^.;Vgrj>e<r til 
F^nSo CDS 2 2. 2 3(DmM±^^A/'D^mm 
2 4, 2 5t^:J:oTT^Vi^:^;V«^t^:S^^n/cm^ ;^ 
^U 2 6. 2 7^Cffi*&^n^o gl3 Ca) , (b) tC^ 

p<-eu 2 6, 2 7tct^^:7^— ;i/F£OM^t?:) 

[0 0 2 5] 2|s:^fifecD^gSi^^:fe^.^Tti. cinsiOA. b 
^^^^ju(r>^mm^(^±. 1^3 Cc) K^T^^K. ^y 

[0 0 2 6] 1/^^. m3 (d) , (e) \cW<t 

'mmmciQ\i^-x. :^^^} 2 e xz.A^^^r^oy^^'i^^ 

ii^mmm^Ai , A2 , -mmixti^rv^ ;>«^u 2 7 

ti^B^i'^.^l/iD-T'-f ^^^^l^a^ltfa^Bl , B2 , -fm. 
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[0027] S3 (f) tc^-Tct^t^:. y:^ ht}y^2 

7'^2 8ti:. ;>^-ey 2 6, 2 7 tz: i: o T 1 ^SiEtziS!^^ 

[0 0 2 8] y:^-hti:f^2S^ft.hxz:kmm^^BM 

m#KSii®as:r5R 10 

A^jSgg3 0^cJ;oT7£<DT'^-a^^^i^t^:K^tl^o D 
/A^m§§3 OcOfHtrti. 7 5Q K-^-Y/^a l^^LT 

[0 0 2 9] CfiOcfcat^:. *^Sffi^?3^BSitc^v^Tti. C 
C D 5 ti^Lfcm^^^itffirai-fiiibT A, B^^ 

^^;i/fflcDj^^u 2 6. 2 7 ^zifB'it^'^. n^mm^tfm 

[00 3 0] la 4 RO^BI 5 l±:^mJi(Dm 2 ^DSfejS^fDJBS 

tefigj^s iii4tiSi2<^)SijSS^DffJ86^^t^:/n^y^ias m 
^"^^-hTfe^o iii4tc:^-v^Tiiii ^!BJ-^Dfflli^cS^' 
[0 0 3 1] :^mmm\^±. j^. w^osfe^^^ 

z:kmmzinmrr^^^ic^^r. {^^^(Dy^ht}':/^ 

^ ffiffl t ^ L fc =^ CT) 7? ^ ^ o 

[0 0 3 2] *^]6®®?gm>t-tU 2 6, 2 7iE:S^'r'S 

m^l^LRtf2^m(Oy^h:^:/^4 1. 4 2^Kttfc 
j^.^O'^lll CD^SSi?:)5BSii:^=5:^o 2 6,2 7^. 

^y-<—7\^}^(Om^o:>mmsmK^^A. Bi^^^?V<D 

^z:$5t/^Tti. ;?^^U 2 6, 2 7*^J^iDMmLti. #^iA 

1 / 2 fiDMaT\ #:7 ^ K^OSTtWf^&tf S>t 

4 2t±. 2 6, 2 7?^-^t?30>JtM^^. IB^ 

[0 0 3 3] ^j^tc. C(7:>J;5 

mm^-:^i^Tms^0mi^Tnm^^o ms Ca) 

2 6(DXtl^^V. ms (b) tij^t-^y 2 7®A^J 
:&:^U 135 Cc) lr±y:^h:^y'^4 KDXti^^V^ 
ms (d) tJ::7:r h:^7*:/^4 2 0A;^^^LT^/-^^o S 
/c. 05 (e) TbM Ch) ti;A^I15 (a) T^M (d) 

i:oo34] CCDS (DmW}:^m^tm i cD^sstDjg^ t so 



C CD 5;6^Sti:A. B 2^-v^-^;VtDSfe®ffi 

mm±^^ C D S 2 2 , 2 3 tC^ia^ tlT. S^J^ tC^IH 
2^-9-^:/^ >i^^:6MT*>n^o CDS22, 2 3t)^i^(D 
^ft#'^t±A/D^*^2 4, 2 SteiJCoTx-Y^^^^f;!/ 

fl^t^:^g|^n/ctt. EI5 (a) , (b) K^-^X^ 

6, 2 7^c»7iSn^o 

[0 0 3 5] *||SScD?f5^tC43l/^Tti. 7^^1)2 6, 2 
1, 4 2 tcai^^n^o *3IS6C)?&^tc^v^Tti. 

U 2 6, 2 7:t»^8t07"-^CD^5f^:ttib^S*^lll£DSISS 

[0 0 3 6] p«^y 2 6,2 7^^. |g|^L:^V^P« t U a 
>bn-^iC»5nT. «^iZw^cr)l/2iD3fiSTS 

y 2 6, 2 7tc:^>??A. B^-VT-;btOi3*^SM'^Al , A 

So B^iftfS^Al , A2 , Bl , B2 , --(D't—^ 

l/2T^^;5iOT\ 0 5 (e) 7!jM 
(h) IZTj^f^'^lc^ ^0*®M-^"^±Al , A2 , B 
1 . B2 , -ti. ^>^S^i^^£D2fgt?:>R#PH^T^Mm'^n 

[0 0 3 7] ^l-SbT. ;>i^y 2 6, 2 7^z:#iA^nri 

fflbT. mm^nry:^hti':f'y4i, AzK^m^n 

y:th±f':/y4 1, 4 2t^A*^nrcA, b^^:?^ 
;l/iDB^ftfl^^«^MiillllS2 9^cm:tJt-^o 

:f^4i, 4 2icxij'^n^^m{m(Di^Mu-hit. 
[0 0 3 8] mcoimitm i (omm(^iBmtmm'v^ 

■So 

[0 0 3 9] CCDi:^K, 3|:^SSOJ^^tr43V^Tt±. 
A. B5^^^^;l'i?3li^^^i^f^5fe-i?;'<^'J 2 6, 2 7Km 

[0 0 4 0] i:c:?>T^ C CD 5 fcLT, 1§M(0tiitl\y 

c c D^^mf^^^m^r^i.. mm!mmL^itmmm<'r^ 
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[004 1] C(D2^o^. ^-V-^^^m^Otf 

So 

[0 0 4 2] *ffmMAti;5fetc:mgIb/c:^IM¥9-9 l 
[0 0 4 3] .i^y-Y b^^^>7;cDMiEt±M^WlMtD5g 
[0 0 4 4] ^6fri:^i7>J:5:S:l^-^;l/^^iIE5&S^lcb 

[0 0 4 5] ms^om'^mmMmi^^^^xit^ 

[0 0 4 6] 0 6tc:^v^T. nF?mm.s f—^ 

^rt1tM5 i £DC CD 5:?3^^<?3A, B 2^^^^;1/C?3BA^ 

[0 0 4 7] X— :$7ROM52t^. C C D 5 ^^^f?:) A, B so 
^ffiJf-r^<fc'5t^:^^T^-^So T-*— ^R0M5 

[0 0 4 8] tiT^;f 3ti. lEIl^DCCDK 
-^-Y/^S 1 i:[^fi|£D«J^CDia^U^!/^C CD K^-fM:^ 
WbTV^^o CDS 2 2, 2 3ti:El li^>CD S 2 2, 2 

CD^M-^^ffl|i2M*i?->:/y >^XTGCA (^V^^ 

[0 0 4 9] GCA54, 55t^. C P U eot^MlS^nT. 

^ Atf ^ n /c A , B ^ ^ ?V(r>mimmnmm^ mm 

LTWBffiIEIelK5 6, 5 7 frcm^-T^ J: ^ ^^:=S:•=>T^/^ 

So WEffiiEnigs 6, 5 7 tie PU6o^cSfj»^ nr. 

[0 0 5 0] ^^|Hlg§5 8tiA:^J$nrc2-^-r t^;V£0ff^ 
^^S^^^jSUTl^MO^Wft^i^t^SMb/cf^. 

Mffliniss 9^<:ffl±/t-So immmmms Q^txtj^n 
Tc^mm^K. ^-y^mmm. mmmmmm. so 



[005 1] CP U60t±. m^^r^?a^ 5 1 m^^l'-^tc'r 
S^V^T G C A 54, 55^tf W B fflIE|llS& 5 6, 5 7 ^Pl 

So 

[0 0 5 2] ct7)J:'5ti:«^^tifcSJ^0atc*5V>Tti. 

5 1 ^iiS:6^^*S^*ttM*t^nSo CCDS t±Bl^L^ 
v^CCDF-^>r/^iz:j;D^»^n. 7t^#ti:MjSb/cm 

mmi^. ccD5t±. 2^-r>cD#^ii#^A^i-:t>.;u 

[0 0 5 3] CCD 5t(^^(D\, ^^jV(0^mm^ 

^n^o Ht^:. cn^^oA, B 2f-v^;vtow^m^ 

GCA54. SStEl^V^T-yV^SS^-^tl. WBMlElll 
Sg5 6, 5 7^^fe'V^T4'^'7-Y h>^^^>'XSiE^nT. 

[0 0 5 4] :^mmiDmmc:^\^^rif^. cne^Tj-^rv^ 

o M52£?>ri«;^Ktti'r c i: i o TfT'p J: "5 Ti.^ 
So •7'-^R0M52ti:*SM-rstf^o^WiE7'*-^i:L 

[0 0 5 5] M'^mRmS lif^\ly'':ty'U^^y^2lzm 

ti:. if7^^:t:/a-t^^y-9^5 3[^<OC PU6Qtz:te3^^n. -r 
— ^rtCjSl^TC P U60:^j^G C A 54, 55^t;WB«IElRl£& 
5 6, 5 7^af!JWbT. A^^^-7l/fcB^'^:*.;l/Otf & 

[0 0 5 6] tfE»0^aiE^nfcB*^ir^'t±-&^[n]g&5 

[0057] ^(D^^lZ^ *IISS^O?BaitC^^/^Tti. m 
a^iD-r— ^^tefflL. CPU60^z:J;oTiiaiLTy-r> 
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[0 0 5 8] r^^^ ffiiE-r-^tis &^mmm^^^. 

cDm^K^t. S^l>'-<;H^:?^-r^?iIEWCP utilise 

Too 5 93 tii^x\ miRz^m6mo:>mmsmm& 

[0 0 6 0] myj^mmi oitccDx^^ji^m^icnm 
[0 0 6 1] 07trfci.^T. M'^mme icDjfAgpe 

[0 0 6 2] HPflffl-^-Y H 6 5 ^Cti. 7t?3^.gB 6 6 

[0 0 6 3] «S^M-^maSP6 9tis ffilli^^^^OJUt 

7 7:gr/^UT^fXa?6 2|^(^)E!i*tgil^?6 4 

[0 0 6 4] n>'fP-;V©^5l:3feIelii&7 6 ti> ^!slii§ 

CCD6g!ftlEl^7 5i±. n>hn-;Ht^:^llieS 
7 6 -h^^t^m^K^ t) 6 4 ^mift-r ^ fc46 

[o 0 6 5] iswi^^^e 4ti, dzmmm^i ^ 

:/Uyn^X|nIg&7 0t::A:tf^nT. tg 

^gg7 iTT'^e/^t?;V{l::^n^n 

[0 0 6 6] A/D^MI7 l^-E)tDE[ft{tM-^^i:R^fb 
fiJfflJ[n]£S7 2tr:«S&^n^o IWI^ItflWlHim 7 2 id:, ffi 



10 

-x^^^tm'^<^wmm?fm l t d / a 7 

[0 0 6 7] ^8ii«^»|Him7 3CiM|^W;^M^ 
[0 0 6 8] astc^oi/^T. SS>«^USUJ. fnlKpft: 

CO 0 6 9] g/jNfiit^ffl«3B9Jg^|Hl!^8 6t±. j?r^C0« 

S i: -5 tc o T V ^ ^ c 

[0 0 7 0] ;^^U$rJ^Illgg8 7 t^. S/>ffi^mil|1^8 

^ihM^^U 8 3ti:?itt^^jl®p<^U 8 1 t^^(OX'hW\ 

8 2.8 stcti^^^/hfBt^iffiw^p^cJDrjfi^JS^^ry^/^flt 
<?)^mBf 8 i i:i^h(r:>ximm%'^fm's<^ 

[0 0 7 1] :7iJ-Xlt^[Hl^8 8t±r3--^f-3Sftt^:S 
-:5< r?U-Xit^«-^^><tU$0MJ|Hl^8 7te:«*&-r^ 
J;5tc:&oTV^^o >«^USlIWle]jeS8 7ti:. :7iJ-XS 
^ft^:6^A^J-^n^^. ^ihiii;?i-tU 8 2:S:mfihri]>« 
^ V 8 3t^»#}A^nTl/^SMft{S^cD'5'^v f&^»:6'« 
^!>:5:v^:fi■£D»^l^i■^^MmLTm:^b^^^<i:'5t^:. Pit 
ili;^'ty 8 2. 8 3i?5MmL:^fiawr^J;5fri:&oTV^ 

[0 0 7 2] iljJtBpi^U 8 2, 8 STb^^tOillMi^ 
g|7^?>D/A^^g|7 4tCfttJ&^n^o D/A^^ 

fl7 4^iA:;b^n/t-r-i'>>^^;Wt^^T'tn^7t^t-^ 

[0 0 7 3] ^^iC, dCDJt-Stca^^nfctt^rtffi^JS 
H^O»/f^^COV^Tia9^&#P.§bTlfeB^t-^o 09 (a) 
tifnfP^fta^H^e^^^f^U 09 (b) 
m^bBiSft^^^LTi-^^o 13 9 (c) T^M (e) 
±ilj>i^'J 8 2tt:>r^t-St.^0'e. *>^^/Ne^ai^P^# 

So Src. 139 Cf) TbM (h) ti:i?il:llI>t^'J 8 3^^: 



11 

[0 0 7 4] mi^mmm^e ^t^^cDmrnm^i^^yw:/ 
kyu^mmY iiz^-DT'f'^i^^^Mt^nrcm. mm 10 
[0 0 7 5] ^^MWiMi^y 3p^(Dmmyv—xmmm 

mmm. :^'evmmmm8 7'b^^m9 (d) , cg) 

[0 0 7 7] g/Nit^ffiffiraj^imSB 6ti. fe§*46 

lilies 5 i^mi^j-r^. ccoii-a-t^iti. M/>flt^^miiF^J^ 

[0 0 7 8] S/Wi^^ffilHims 5ti:. Jg^^^fcM/>W 

s^Nii^^^^mLT. m4^m(r>mmm. ^r^«/J^ffi^mw 

8 2, 8 sicm^i^r^ mm^^'ev s i t^iE>o:>XtjW\ 

[0 0 7 91^9 Cc), (d) , (f) , (g) 

±®;^-^ U 8 2, 8 3 -v^O^ii^^^ff tenS. 

[0 0 8 0] i^^fr^ois^M^os/Ng^i^m-r^sip^^ij'v 

(e) , (h) tOT^^J;-5tc. so 
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Too 8 1] yv—xm^m^s8ic^r>T^ yv—x 

P^^U 8 2. 8 3tC#^iA^nTV^^ffltfi-^a)o-^. 
[0 0 8 2] i?lj^ff. ll9<DVfPT^T:$?-r^>i^T^3S 

i'^mti^y V —xmmmi'9 ^ikrii^ ^ u a 2 , 8 3 

y 8 2, 8 3|^tC«^iitnTV^S^-tUF^Pi<lM^C 

7 , A4 i^^^»:6V^$^,^;;^^t;|:^^i[^t^t■^A4 

^bW^pi^U 8 3 5b^^Mm^nTte:;?j^ti^. 

[0 0 8 3] C(DjZol^^ mSOM^^lrt. 3^A^^OM/!^f!i 

-^^T^^^ yv—xmn^^mom^n^n9f^'p^\^^m 

[0 0 8 4] ^/c. mmyv—xmmmmt i^x^m i 
oiDt#^^^^e>nsa 1^1 otti^v^TiMshiRi— ©a 

[0 0 8 5] mi oo:)mnmtiitimmwm^^s 9^it 
(Dmitmp^'ev 8 2,8 3fj^^m&i^^n^f^^^pmir 

[0086] £:tit^:ci;«9. ^mi^o:>W}'Bmif'M4^^miB. 

[0087] cco^^ icmi^^nram^p^^mmmK^ 
iz-^rti. :^^vmmmms7it. m^hm^mmmrmr^ 

t^. "i^y-xm^ieijss 8ti:j:oT. yv—xm^m^ 

t^:;^^vMmmms7i^zm^^n^ti. ^^vmm^m 

':5v^T. 8 2. 8 3 tcS^iA^tlTV^^^fa 

[0 0 8 8] IP^. m*lliil'5!J#l^]?S8 9 c^^J-ej^m-^^^ 

■7 y -x^ni&^commm^^ibti-^^^ib^m^mnM 

[0 0 8 9] m^lf. 09 (a) KTj^-^wmfD^-^^y 

mi'mt>'^yu-xm^mjv^(Dt^^^ 

"^rcom. 0ih|i];^-tU 8 2. Pihffi^^^ysSF^ 
ii:<^5A^nTi/^^><^UrtH<lil-^C7 , A4 ^JD^-^ 
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[0 0 9 0] yv—xm^^^fim-r^m 
[00 9 1] ccDx^ic^ miooM'^'ii. ms(Dmt 

[0 0 9 2] :&*5, ElSSlfEl 1 OliC^^m^l^t. H# 

[0093] ^£15 T% mm:k^(ommmmK^\^^T io 

[0 0 9 4] mi IT^MlMl 5t5:llJlS)t^:45frt^C£DJ;d 
:^fe:?<^l^^»MMt'^fci6<o*f/M^^bTi/^:So mi lit 

i^(Dmmm^o:>M.#m^j:mr^^^7j^-^:^^-^^m. m 

1 3itmi 2.(D;^'eVcoW)i^^Mmt^^rc^O)^--f^> 

ti?^^— {§11 4jsLnmi 5itm{'iF^mM^^rii^(D 

[0 0 9 5] la 1 1 o:>mTP^^Rm^ml±. mmm^mm 
ep 1 0 1 ^^vTi^^. wtmmm^mm 1 0 1 ^xmx/ 
1 0 2 ^tf iHi^ftiHiiis 1 0 3(Dm^t^mi<D^ 
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(54) ELECTRONIC ENDOSCOPE DEVICE 

(57)Abstract: 




PROBLEM TO BE SOLVED: To reduce the number 
of isolation elements between a patient circuit and a 
secondary circuit and to lower the using frequency of 
the isolation elements. 

SOLUTION: The video signals of two channels from 
CCD 5 are given to memories 26 and 27 from CDS 22 
and 23 through A/D converters 24 and 25. The 
memories 26 and 27 alternately output the video 
signal of each stored channel. Thus, the video signals 
of the two channels stored in the memories 26 and 27 
are time-division-multiplexed and supplied for the 
secondary circuit through the photocoupler 28 of one 
system. Thus, the number of the isolation elements is 
reduced. 
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NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3, In the drawings, any words are not translated. 



CLAIMS 



[Clami(s)] 

[Claim l]An electronic endoscope device comprising: 

A driving means which reads an electric charge which made accumulate an electric charge based 
on an optical image in a solid state image pickup device in exposure timej> and was accumulated 
in a light shielding period by a multiple channel, and is made to output as a video signal. 
Two or more memory measures which are established in a patient circuit and hold a video signal 
of a multiple channel from said solid state image pickup device, respectively. 
A reading means made to output to whether Time Division Multiplexing of the video signal of 
said multiple channel is carried out by performing read-out from said two or more memory 
measures at said exposure time and a light shielding period, and a secondary circuit which 
carried out frequency conversion and was electrically insulated with said patient circuit. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the suitable electronic endoscope device for the 
thing provided with the solid state image pickup device which has two or more transfer lines. 
[0002] 

[Description of the Prior Artjin recent years, an endoscope came to be widely used for the 
diagnosis in a medical field, the therapy using a treatment implement, etc. Image sensors, such as 
a charge coupled device (CCD), are formed at the tip of an endoscope, and several kinds of 
electronic endoscope devices of the frame sequential method which illuminates the inside of the 
abdominal cavity one by one by red and 3 green and blue colored light, and carries out flie color 
image pick-up of the picture in the abdominal cavity are also used. 

[0003]In the case of a medical endoscope, it must be insulated electrically [ the circuit part 
(patient circuit) inserted in a patient's inside of the body, and the circuit part (secondary circuit) 
connected to peripheral equipment, such as a television monitor, / in order to secure safety ]. For 
this reason, the signal transmission between a patient circuit and a secondary circuit is performed 
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via isolation elements^ such as a photocoupler and a pulse transformer. Tlius, the A/D conversion 
of the signal from an imaging means is carried out in a patient circuit, and the electronic 
endoscope device provided with a means to carry out isolation processing of this digital signal, 
and to transmit to a secondary circxiit is indicated in JP,63-3 1 8 927, A. 
[0004]These days, the demand of high-resolution-izing of CCD is high. For this reason, 
improvement in the speed of drive ftequency is attained. From the demand of 
high-deflnition-izmg, it is multi-bit-ized and improvement in the speed, an increase in the 
number, etc. in an isolation element are achieved. 
[0005] 

[Problem(s) to be Solved by the Invention]Thus, in the conventional electronic endoscope device 
mentioned above, there was a problem that improvement in the speed of the isolation element 
between a patient circuit and a secondary circuit and the increase in the number were required, 
from the demand of high-definition-izing* 

[0006]This invention was made in view of this problem^ and is ****. The isolation element 
between the purpose and a secondary circuit is reduced, and it is providing the electronic 
endoscope device which can reduce cost and the consumed electric currents by reducing the 
using frequency of an isolation element. 
[0007] 

[Means for Solving the Problem] An electronic endoscope device of this invention is 
characterized by comprising: 

A driving means which reads an electric charge which made accumulate an electric charge based 
on an optical image in a solid state image pickup device in exposure time, and was accumulated 
in a light shielding period by a multiple channel, and is made to output as a video signal. 
Two or more memory measures which are established in a patient circuit and hold a video signal 
of a multiple channel from said solid state image pickup device, respectively. 
A reading means made to output to whether Time Division Multiplexing of the video signal of 
said multiple channel is carried out by performing read-out from said two or more memory 
measures at said exposure time and a light shielding period^ and a secondary circuit which 
carried out frequency conversion and was electrically insulated with said patient circuit. 
[0008]In this invention, in a light shielding period, a driving means reads an electric charge 
accumulated in exposure time by a multiple channel, and outputs it as a video signal. A video 
signal of these multiple channels is memorized by two or more memory measures, respectively, 
or [ that a reading means carries out Time Division Multiplexing of the video signal of a multiple 
channel by performing read-out from two or more memory measures in exposure time and a light 
shielding period ] — or frequency conversion is carried out, A video signal of a multiple channel 
is packed into a video signal of one channel by carryLag out Time Division Multiplexing. A rate 
of a video signal of a multiple channel is lowered by carrying out frequency conversion. A read 
video signal is outputted to a secondary circuit. 
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[0009] 

[Embodiment of the InventionJHereafter, with reference to drawmgs, an embodmient of the 
invention is described in detail. Drawing 1 thni/or drawing 3 start a 1st embodiment of this 
invention^ and drawing 1 is a block diagram showing the 1 embodiment of the electronic 
endoscope device concerning this invention. Drawing 2 is an explanatory view showing read-out 
from CCDy and drawing 3 i s still a flow chart for explaining operation of a 1 st embodiment. 
[0010]In the electronic endoscope device of the ftame sequential method which illuminates this 
embodiment one by one by red and 3 green and blue colored light, and transmits an electric 
charge by two channels at a light shielding periods The number of a photocoupler is reduced by 
carrying out Time Division Mxdtiplexing of the signal of two channels to one channel by the 
memory provided in the patient circuit, and transmitting to a secondary circuit. 
[001 l]As shown in drawing 1, an electronic endoscope device is constituted by the electronic 
endoscope 1, the video processor 2, the light equipment 3, and the television monitor 4. The 
electronic endoscope 1 has the insert portion 7 of the thin length who has flexibility, and CCD5 
as a solid state image pickup device is built in the tip side of the insert portion 7. The light guide 
6 for drawing the illumination light from the hght equipment 3 is also formed in the insert 
portion 7. 

[0Q12]The light equipment 3 is constituted by the condenser 11, the tumable filter 12, and the 
lamp 13. The tumable filter 12 fumished with red and a green and blue color transmission filter 
is passed, it is condensed by the condenser 1 1, and the light irradiated from the lamp 13 is led to 
the light guide 6. The light guide 6 transmits the light which entered to the tip of the electronic 
endoscope 1, and irradiates with it towards red and the photographic subject which does not 
illustrate the light of each green and blue wavelength one by one. 

[0013JCCD driver 21 of the video processor 2 outputs the driving signal for driving CCDS. This 
driving signal is supplied to CCDS via the signal wire provided in the insert portion 7. Thereby, 
CCDS carries out photoelectrical change of the optical image firom a photographic subject, and it 
supplies a video signal to CDS (correlated double sampling circuit) 22 and 23 of the video 
processor 2 via the signal wire in the insert portion 7. 

[0014]That is, CCDS outputs the electric charge which the light from a photographic subject 
entered into each pixel, accumulated the electric charge according to incident light quantity in 
each pixel, and accumulated with the driving signal from CCD driver 21 as a video signal. 
Two-channel read-out is possible for CCDS. Drawing 2 shows the data transfer from CCDS. 
[0015]CCD5 has light sensing portion side 35 and the output registers 36 and 37 of two channels, 
as shown in drawing 2 . The electric charge accumulated according to incident light quantity in 
light sensing portion side 35 is transmitted to the output registers 36 and 37 corresponding to two 
lines, and is outputted. The output of A channel from CCDS and B channel is suppUed to CDS 
22 and 23 of the video processor 2, respectively. 

[0016]In this embodiment, CCDS is controlled by CCD driver 21 and it transmits an electric 
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charge at a light shielding period. 

[0017]Aftei* CDS 22 and 23 carries out a double sampling and holds the read signal of A from 
CCD5, and B channel, it is outputted to A/D converters 24 and 25, respectively. The 1/f noise 
and reset noise which are contained in the output signal of CCD5 are removed by CDS 22 and 23, 
and the signal which has improved the S/N ratio is acquired, 

[001 8] A/D converters 24 and 25 change the inputted signal into a digital signal. In this 
embodiment, the output of A/D converters 24 and 25 is supplied to the memories 26 and 27. The 
memories 26 and 27 are controlled by the memory controller which is not illustrated, and hold 
the output of A/D converters 24 and 25, and they are outputted to the photocoupler 28 by time 
sharing. That is, the patient circuit is enabling composition of the circuit after the photocoupler 
28 by one line to A and two circuits of B channel constituting by performing read-out from the 
memories 26 and 27 by time sharing. 

[001 9]The photocoupler 28 supplies the signal of A from the memories 26 and 27, and B chaimel 
to the digital disposal circuit 29. After the digital disposal circuit 29 performs predetermined 
signal processing, such as white balance processing, gamma conversion processing, an edge 
enhancement process, and RGB synchronization processing, to the inputted video signal, it is 
outputted to D/A converter 30. 

[0020] After D/A converter 30 returns the inputted digital video signal to an analog signal, it is 
outputted to the 75-ohm driver 3 1 . The 75-ohm driver 3 1 supplies the video signal of an analog 
to the television monitor 4, The television monitor 4 performs image display based on the 
inputted video signal. 

[0021]Next, operation of the embodiment constituted in tliis way is explained with reference to 
the timing chart of drawin g 3. Drawing 3 fa) shows the input of the memory 26, drawing 3 (h) 
shows the input of the memory 27, and drawmg 3 f c) shows the input of the photocoupler 28. 
Drawing 3 (d) thru/or (f) expands and shows drawing 3 ( a) thru/or the time-axis of (c), 
respectively. 

[0022]It inserts into the abdominal cavity which does not illustrate the insert portion 7 of the 
electronic endoscope 1 , and by the light guide 6, the illumination light from the light equipment 
3 is drawn in the abdominal cavity, and a photographic subject is illuminated. The light 
equipment 3 rotates a turnable filter one time with 3 field periods, and emits the illumination 
light of R (red), G (green), and B (blue) with a field period (1 / 60 seconds), for example. 
[0023]The catoptric light fi^om a photographic subject enters into the light sensing portion of 
CCD5 provided at the tip of the insert portion 7, and an optical image is formed. CCDS is 
controlled by CCD driver 21 of the video processor 2, incorporates the optical image of a 
photographic subject into field sequential, and carries out photoelectric conversion. That is, 
CCD5 is exposed during the second half (exposure time) of the periods (R field) when R 
illumination light is irradiated, and it outputs the electric charge accumulated in the first half of 
the next field (light shielding period) by two channels from the output registers 36 and 37. 
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Similarly, CCDS is exposed during iJie second half (exposure time) of the periods (R, B field) 
when G and B illumination light ai'e irradiated, and it outputs the electric charge accumulated in 
the first half of the next field (light shielding period) by two channels from the output registers 
36 and 37. 

[0024]the video signal of CCDfive to two chaimels is given to CDS 22 and 23 of the video 
processor 2 — A channel and B channel — a double sample hold is carried out independently. 
After the output of CDS 22 and 23 is changed into a digital signal by A/D converters 24 and 25, 
respectively, it is supplied to the memories 26 and 27. As shown in drawing 3 (a) and (b), the 
video signal of A and B chaimel is inputted into the memories 26 and 27 in the light shielding 
period in the first half of each field, 

[0025]In this embodiment, in the light shielding period and exposure time of each field, the 
video signal of such A and B channel is supplied to the photocoupler 28, as shown in drawing 3 
(c). 

[0026] As shown in drawing 3 (d) and (e) now, in a light shielding period, the digital video signal 
Al of A channel, A2, and ~ shall be inputted into the memory 26 one by one, and the digital 
video signal Bl of B channel, B-2, and — shall be inputted into the memory 27 one by one. The 
memories 26 and 27 output the video signal of A and B channel by turns by a predetermined data 
unit to the photocoupler 28. 

[0027] As shown in drawing 3 f f). Time Division Multiplexing of the video signal Al of A and 
B2 channels, Bl, A2, B-2, and — is carried out to the photocoupler 28, and they are inputted into 
it one by one. The photocoupler 28 supplies the video signal integrated by the memories 26 and 
27 at one line to the digital disposal circuit 29, 

[0028]In the digital disposal circuit 29, the video signal transmitted to the secondary circuit via 
the photocoupler 28 is retumed to the original analog signal by D/A converter 30, after 
predetermined signal processing, such as white balance processing, gamma conversion 
processing, an edge enhancement process, and RGB synchronization processing, is performed. 
The output of D/A converter 30 is outputted to the television monitor 4 via the 75-ohm driver 3 1 , 
[0029]Thus, by CCDS transmitting the accumulated electric charge at a light shielding period, 
making the memories 26 and 27 for A and B channels memorize it in this embodiment, and 
performing read-out from the memories 26 and 27 using a light shielding period and exposure 
time. Time Division Multiplexing of the video signal of A and B channel is carried out to one 
line. By this multiplex transmission, it makes it possible to reduce the number of a photocoupler. 
[0030]The block diagram and drawing 5 which drawing 4 a nd drawing 5 start a 2nd embodiment 
of this invention, and drawing 4 shows a 2nd embodiment are a timing chart for explaining 
operation of a 2nd embodiment. In drawing 4, identical codes are given to the same component 
as drawing L and explanation is omitted. 

[0031]In the electronic endoscope device of the frame sequential method which illuminates this 
embodiment one by one by red and 3 green and blue colored light, and transmits an electric 
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charge by two channels at a light shielding period, By changing the frequency of the signal of 
two channels by the memory provided in the patient circuity and transmitting to a secondary 
circmt, a low-speed photocoupler is made usable. 

[0032]This embodiment differs from a 1st embodiment in that read-out and the two 
photocouplers 41 and 42 to the memories 26 and 27 were formed. As for the memories 26 and 27, 
the video signal of A and B channel is written in the light shielding period in the first half of 
each field, respectively. In this embodiment, read-out from the memories 26 and 27 is one half of 
the speed of writing, and is performed at the light shielding period and exposure time of each 
field. The photocouplers 41 and 42 supply the video signal from the memories 26 and 27 to the 
digital disposal circuit 29, respectively. 

t0033]Next, operation of the embodiment constituted in this vray is explained with reference to 
drawing 5 . Drawing 5 (a^ shows the input of the memory 26, drawing 5 (b) shows the input of 
the memory 27, drawing 5 (c) shows the input of the photocoupler 41 , and drawing 5 f shows 
the input of the photocoupler 42. Drawing 5 (o) thru/or (h) expands and shows drawing 5 (a) 
thru/or the time-axis of (d), respectively. 

[0034]The drive method of CCDS is the same as that of a 1st embodiment, and the video signal 
of A and B2 channels is simultaneously outputted from CCDS. The video signal of such A and B 
channel is supplied to CDS 22 and 23, respectively^ and a correlation double sampling is 
performed independently. After the video signal fi^om CDS 22 and 23 is changed into a digital 
signal by A/D converters 24 and 2S, as shown in drawin g 5 (a) and (b), in the light shielding 
period in the first half of each field, it is written in the memories 26 and 27 » 
[0035] Also in this embodiment, read-out from the memories 26 and 27 is performed at the light 
shielding period and exposure time of each field, and is outputted to the photocouplers 41 and 42 
using these periods. In this embodiment, the reading speed of the data from the memories 26 and 
27 differs from a 1st embodiment. 

[0036]The memories 26 and 27 are controlled by the memory controller which is not illustrated, 
and read at the rate of one half of writing. As shown in drawing 5, the video signal Al of A and 
B channel, A2, — and Bl, B-2, and — shall be written in the memories 26 and 27, respectively. 
The video signal Al , A2, Bl, B-2, and the data volume of — are equal to mutual, and the 
writing time of each video signal is constant so that clearly from the time-axis of drawing 5 . 
Since the reading speed is 1/2 of writing speed, as shown in dravying 5 f thru/or (h), as for each 
video signal, Al, A2, ~, Bl, B-2, and ~ are read in twice as many time as writing, respectively. 
[0037]In this way, using the light shielding period and exposure time of each field, the video 
signal written in the memories 26 and 27 is read, and is supplied to the photocouplers 41 and 42. 
The photocouplers 41 and 42 output the inputted video signal of A and B channel to the digital 
disposal circuit 29. The transmission rate of the video signal inputted into the photocouplers 41 
and 42 is 1/2 of a 1st embodiment, and it is [ transmission rate ] usable in a low-speed 
photocoupler. 
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[00 3 8] Other operations are the same as that of a 1st embodiment 

[0039]Thus, in this embodiment, use of the low-speed photocoupler is enabled by writing the 
video signal of A and B channel in the memories 26 and 27, respectively, making a reading 
speed later than writing speedy and performing frequency conversion. It is possible for this to 
reduce cost. 

[0040]By the way, even when using CCD of a high pixel as CCDS by having two or more output 
registers and adopting the multi-channel read-out type which reads the signal charge of two or 
more lines simultaneously, it makes it possible to make drive frequency comparatively low. 
However, the cable length ftom CCD to a video processor is comparatively long, and the signal 
of each channel shows dispersion with diversion in a cable, etc, A CCD simple substance also 
has dispersion in FDA (floating diffusion amplifier) which provided for every channeL 
[0041] Since such dispersion between channels serves as pinstripes on a television monitor and 
appears, it amends these dispersion within a video processor. 

[0042]In the Japanese-Patent-Application-No, No. 91056 [ nine to ] specification for which it 
applied previously, in what can connect the endoscope provided with 2 line read-out CCD, this 
applicant calculated the level difference coefficient between channels, and has proposed the 
electronic endoscope device which performs level difference amendment between channels at 
the same time he performs white balance con'ection. 

[0043]It is necessary to perform amendment of a white balance under predetermined conditions 
at the time of exchange of an electronic endoscope. However, a way person may forget to 
perform white balance correction at the time of exchange of an electronic endoscope. In this case, 
it is not carried out appropriately, but as a result, the level difference amendment for two 
channels becomes pinstripes, appears on a screen, and causes image quality deterioration. 
[0044] Drawing 6 is a block diagram showing the modification of the electronic endoscope 
device which made such level difference amendment easy. 

[0045]It enables it to perform level difference amendment easily in the electronic endoscope 
device of drawing 6 b y having a memory which memorizes the information for the level 
difference amendment between channels in an electronic endoscope. 

[0046]In drawing 6, it differs firom the electronic endoscope 1 of drawing 1 i n that the electronic 
endoscope 51 has data ROM52. The graphic display is omitted about the light guide. The video 
signal of A from CCDS of the electronic endoscope 51 and B2 charmels is supplied to the video 
processor 53. 

[0047]Data ROM52 holds the information for performing A from CCDS, and level difference 
amendment of the video signal of B2 channels. For example, the dispersion data between 
channels, the amendment data of the cable, etc, are stored in data ROMS. 
[0048]The video processor S3 has CCD driver 21 of drawing 1 . and a CCD driver which the 
same composition does not illustrate. CDS 22 and 23 is the same composition as CDS 22 and 23 
of drawing L carries out the correlation double sampling of the video signal of A and B channel 
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inputted, respectively, and outputs it to GCA (gain control amplifier) 54 and 55. 
[0049]GCA 54 and 55 is controlled by CPU60, controls the profit of the video signal of A and B 
channel inputted, respectively, and outputs it to the WB correction circuits 56 and 51, The WB 
correction circuits 56 and 57 are controlled by CPU60, and after they amend the white balance of 
the video signal of A and B channel inputted, respectively, they are outputted to the synthetic 
circuit 58. 

[0050]After the synthetic circuit 58 compounds the inputted video signal of two channels and 
changes it into one video signal, it is outputted to the digital disposal circuit 59. After the digital 
disposal circuit 59 performs predetermined signal processingj such as gamma conversion 
processing, an edge enhancement process, a clamping process, and 75-ohm driver processing, to 
the inputted video signal, it is outputted to the television monitor 4, The television monitor 4 
displays the picture based on the inputted video signal, 

[005 l]By CPU60 reading the information stored in data ROM52 provided in the electronic 
endoscope 51, and controlling GCA 54 and 55 and the WB correction circuits 56 and 57 based 
on this information. White balance correction and level difference amendment for two channels 
can be performed now. 

[0052]In the modification constituted in this way, the light emitted from the light equipment 
which is not illustrated is led to the light guide in the electronic endoscope 5 1 which is not 
illustrated, and is irradiated by the photographic subject fi"om electronic endoscope 51 tip. CCD5 
is driven with the CCD driver which is not illustrated and it outputs the electrical signal 
corresponding to an optical image. In this case, CCDS is outputted to the video processor 53 like 
a 1st embodiment by considering stored charge of two lines as A channel output and the B 
channel output. 

[0053]In CDS circuits 22 and 23, the correlation double sampling of the video signal of A firom 
CCD5 and B channel is carried out. In GCA 54 and 55, the gain adjustment of the video signal of 
such A and B2 channels is carried out, and white balance correction is carried out in the WB 
correction circuits 56 and 57, and it is supplied to the synthetic circuit 58, 
[0054]In this embodiment, such gain adjustments and white balance correction are performed, 
when CPU60 reads the information on data ROM52, As dispersion amendment data stored in 
data ROM52, the signal ratio between channels, for example, (the B channel signal level / A 
channel signaling level), is used. 

[0055]If the electronic endoscope 51 is connected to the video processor 2, the amendment data 
stored in data ROM52, It is transmitted to CPU60 in the video processor 53, CPU60 controls 
GCA 54 and 55 and the WB correction circuits 56 and 57 according to data, and dispersion in A 
channel and B channel is amended. 

[00 5 6] The video signal by which dispersion amendment was carried out is supplied to the 
synthetic circuit 58, is compounded by one video signal and supplied to the digital disposal 
circuit 59* To the inputted video signal, after the digital disposal circuit 59 performs signal 
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processing, such as gamma conversion processing:, ^ edge enhancement process, a clamping 
process, and 75 -ohm driver processing, it is supplied to the television monitor 4, and it makes an 
endoscope image project. 

[0057]Thus^ in this embodiment, data ROM is provided in an electronic endoscope, The data for 
dispersion amendment can be stored and an endoscope image without the pinstripes which read 
by CPU60 and perform a gain adjustment and white balance correction and by which dispersion 
between channels was amended certainly can be obtained. 

[0058]Amendment data may define a certain reference value, and may make it the correction 
value over a reference value. For example, (A channel signaling level / reference value), and (the 
B channel signal level / reference value) may be stored as amendment data. In this case, since the 
correction value over reference level is sent to CPU, and varies and amendment is performed, the 
dispersion amendment between the channels which include a luminosity with all the electronic 
endoscopes connected is attained. 

[0059]By the way, in the digital disposal circuits 29 and 59, such as drawing 1 and drawing 6, 
incorporation processing of a still picture is also possible. However, only by incorporating a still 
picture based on that decision result which is a still picture or is an animation by coincidence of 
the inputted image inputted before and behind predetermined time, and disagreement, since an 
animation is accidentally judged to be a still picture, an old still picture may be outputted in time. 
[0060] Drawing 7 t hru/or drawing 10 start the electronic endoscope device coping with such fault, 
A flow chart for the block diagram in which drawing 7 shows an electronic endoscope device, 
the block diagram in which drawing 8 shows the composition of the image freeze processing unit 
in the display control circuit in drawing 7 . and drawin g 9 to explain the operation, and drawing 
10 are the block diagrams showing other examples of an image freeze processing unit 
[0061]In drawing 7.. the solid state image pickup device 64 constituted by the image formation 
position of the object lens 63 by CCD is arranged at the tip of the insert portion 62 of the 
electronic endoscope 61. In the insert portion 62, the light guide 65 for lighting for irradiating a 
photographic subject with the illumination light is also formed. 

[0062]The illumination light which passed rotation RGB filters 68 rotated with the degree of 
constant speed by the motor which is not illustrated from the light source lamp 67 arranged in the 
light source part 66 is led to the light guide 65 for lighting. 

[0063]The video signal processing section 69 is for picturizing a frame sequential method. The 
Puri process circuit 70 and CCD drive circuit 75 in the video signal processing section 69 are 
connected to the solid state image pickup device 64 in the insert portion 62 via the connector 77. 
[0064] The control signal generation circuit 76 generates die timing signal which controls each 
circuit, and supplies it to each circuit part. CCD drive circuit 75 generates the driving signal for 
driving the solid state image pickup device 64 with the signal from the control signal generation 
circuit 76. 

[0065]The solid state image pickup device 64 is driven by CCD drive circuit 75, carries out 
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photoelectric conversion of the optical image from a photographic subject, and outputs video 
signal data. This picture image data is digitized with A/D converter 71, after being inputted into 
the Puri process circuit 70 and performing processing of predetermined [, such as amplification 
and waveform shaping, ]. 

[0066]The video signal from A/D converter 71 is supplied to the synchronization control circuit 
72. After the synchronization control circuit 72 performs synchronization processing of a field 
sequential signal, it is outputted to the display control circuit 73. The display control circuit 73 
has an image freeze processing unit shown in drawing 8, performs predetermined display 
processing which includes picture freeze processing in the inputted video signal, and outputs it to 
D/A converter 74. 

[0067] Drawing 8 shows the concrete composition of the display control circuit 73, 
[0068]In drawing 8 . the delay memory 81 carries out prescribed period delay of the inputted 
video signal from the synchronization control circuit 72^ and is supplied to the still picture 
memories 82 and 83. The motion detection circuit 84 detects a motion of the video signal 
inputted one by one, and outputs the motion detection signal which shows the movement 
quantity of a photographic subject to the minimum value detecting circuit 85, 
[0069]The instruction circuit 86 between minimimi patent periods is outputting the indication 
signal for directing between predetermined minimum patent periods to the minimum value 
detecting circuit 85. Between minimum patent periods is directed by the instmction circuit 86 
between minimimi patent periods, and the minimum value detecting circuit 85 detects the 
mhiimum of the movement quantity from the motion detection circuit 111 between minimum 
patent periods by it. The minimum value detecting circuit 85 outputs a detecting signal to the 
memory control circuit 87, when the time of the start between minimum patent periods and the 
minimum are detected- The instruction circuit 86 between minimum patent periods specifies a 
period which is mutually different as between the still picture memory 82 and the minimum 
patent period for 83. 

[0070]The memory control circuit 87 will control the writing operation of the input picture 
signal from the delay memory 81 to the still picture memory 82 and the still picture memory 83, 
if the detecting signal from the muiimimi value detecting circuit 85 is inputted. Namely, the input 
picture signal from the delay memory 81 is written in the still picture memories 82 and 83 at the 
time of the start between minimum patent periods, and detection of the minimum, respectively. 
[0071]The frieze instruction circuit 88 supplies the frieze indication signal based on user's 
operation to the memory control circuit 87, The memory control circuit 87 will control read-out 
of the stiU picture memories 82 and 83 to make the picture signal of a direction with little 
movement quantity among the picture signals currently written in the still picture memory 82 
and the still picture memory 83 read and output, if a frieze indication signal is inputted. 
[0072] The picture signal from the still picture memories 82 and 83 is supplied to D/A converter 
74 of drawing 7 . D/A converter 74 changes the inputted digital signal into an analog signal, and 
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supplies it to the television monitor 4 via the cormector 78. The television monitor 4 displays the 
object image based on the inputted picture signal. 

[0073]Next, operation of the electronic endoscope device constituted in tliis way is explained 
with reference to drawing 9 . Drawing 9 fa) shows a synchronization output image signal, and 
drawing 9 (b) shows the delay memory output image signal. Drawing 9 ( c) thru/or (e) is against 
the still picture memory 82, and shows the signal between minimum patent periods, the memory 
renewal signal, and the picture signal in a memory, respectively. Drawing 9 ff) thru/or (h) is 
against the still picture memory 83, and shows the signal between minimum patent periods, the 
memory renewal signal, and the picture signal in a memory, respectively. In drawing 9, the 
combination of A thru/or E, and a number shows the picture signal. A thru/or E show the size of 
movement quantity, A, B, C, and — are order and it is shown that movement quantity becomes 
large one by one. A number is the number given to entry sequenced. 

[0074] The picture signal from the solid state image pickup device 64 is supplied to the Puri 
process circuit 70, and processing of predetermined [, such as amplification and waveform 
shaping, ] is performed. After the output of the Puri process circuit 70 is digitized by A/D 
converter 71, synchronization of it is carried out in the synchronization control circuit 72, and it 
is inputted into the display control circuit 73. 

[0075]Only 1 field period or 1 frame period delays the picture signal into which the delay 
memory 81 of the image freeze processing unit in the display control circuit 73 was inputted, A 
delaying amount is 1 picture- signal (1 field or one frame) period which detects the movement 
quantity of a photographic subject. After detecting movement quantity, this amends with it the 
delay of the memory renewal signal from the picture signal which should be updated in order to 
control the still picture memories 82 and 83 by the memory renewal signal shown in drawing 9 
(d) and (g) from the memory control circuit 87* 

[0076] The picture signal inputted is supplied to the motion detection circuit 84 one by one, and 
the movement quantity of a motion of a photographic subject is detected. For example, the 
motion detection circuit 84 detects the movement quantity of a photographic subject based on the 
cross correlation of each primary signal. For example, the difference of the pixel of two primary 
signals with the 1 arbitrary field is computed, and the accumulated of the absolute value of the 
difference of its that is detected as movement quantity. A motion detection signal is supplied to 
the minimum value detecting circuit 85. 

[0077]The instmction circuit 86 between minimum patent periods outputs the indication signal 
which directs between a certain defined minimum patent periods to the minimum value detecting 
circuit 85. In this case, the instruction circuit 86 between minimum patent periods generates the 
signal between minimum patent periods which shows between minimum patent periods which 
are mutually different as the still picture memory 82 and an object for 83. 
[0078]Between the directed minimum patent periods, the minimum value detecting circuit 85 
detects the minimum of each movement quantity from the motion detection circuit 84, and 
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outputs a detecting signal to the memory control circuit 87 at the time of detection of the 
minimum, and the start between minimum patent periods. If the detecting signal from the 
minimum value detecting circuit 85 is inputted, the memory control circuit 87 will supply a 
memory renewal signal to the still picture memories 82 and 83, and will write the input picture 
signal from the delay memory 81 in the still picture memories 82 and 83. 
[0079] As shown in drawing 9 (c). (d), (f), and (g), a memory renewal signal is generated at the 
time of the start between minimum patent periods, and minimum detection. Thereby, whenever 
the picture signal of the minimum [ movement quantity ] is detected within between minimum 
patent periods, the writing to the still picture memories 82 and 83 is performed, 
[0080]Since the periods which detect the minimum of the movement quantity of a photographic 
subject differ, as shown in drawing 9 f e^ and (h), a different picture signal will be written in each 
still picture memories 82 and 83. 

[0081]If a frieze indication signal is inputted into the memory control circuit 87 by the frieze 
instraction circuit 88, the picture signal of a direction with little movement quantity among the 
picture signals currently written in the still picture memories 82 and 83 will be outputted by it, 
[0082]For example, drawing 9If an operator performs frieze directions to the timing shown by a 
seal, writing control of the still picture memories 82 and 83HE will no longer be performed. 
Picture signal A4 in a memory with movement quantity small among the picture signal C7 in a 
memory currently then written in in the still picture memory 82 and 83 and A4 is read from the 
image memory 83, and is outputted. 

[0083]Thus, in the example of drawing 8, within between [ predetermined ] minimum patent 

periods, the minimum of movement quantity is detected, a picture is memorized at the time of 

the start between minimum patent periods, and minimum detection, and the still picture with few 

color gaps near the frieze execution can be outputted without a time delay* 

[0084]The composition of drawing 10 i s also considered as an image freeze processing unit In 

drawing 10 . identical codes are given to the same component as drawing 8, and explanation is 

omitted. 

[0085]The composition of drawing 10 d iffers in the point which added the outputted image 
switching circuit 89 from the composition of drawing 8 , The outputted image switching circuit 
89 outputs a switching signal to the memory control circuit 87, and controls whether read-out is 
performed from which still picture memories 82 and 83. 

[0086]Thereby, the movement quantity of a photographic subject becomes possible [ switching 
whether the minimum picture signal is outputted or the picture signal near the frieze execution is 
outputted]. 

[0087]In the electronic endoscope device constituted in this way, the memory control circuit 87 
controls read-out from the still picture memories 82 and 83 not only by a minimum detection 
result but by the switching signal from the outputted image switching circuit 89. That is, if a 
frieze indication signal is supplied to the memory control circuit 87 by the frieze instmction 
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circuit 88, the memory control circuit 87 will read and output first one side of the picture signals 
currently written in the still picture memories 82 and 83 by it based on the switching signal from 
the outputted image switching circuit 89. 

[0088]That is, movement quantity carries out switchover control of whether few picture signals 
are made to output or the picture signal near the frieze execution is made to output with the 
switching signal of the outputted image switching circuit 89, 

[0089]For example, it is shown in drawing 9 (a). In the timing of a seal, an operator shall 
perform frieze directions. If it does so, the picture signal C7 in a memory which writing control 
to a still picture memory is no longer performed, and is then written in in the still picture 
memory 82 and the still picture memory 83, and the picture signal specified by the switching 
signal among A4 will be outputted. That is, when reading and outputting picture signal A4 in a 
memory, and outputting the picture signal near the frieze execution with a switching signal, 
when it is directed that a color gap outputs few picture signals is directed, the picture signal C7 
in a memory is read and outputted. 

[00 90] Of course, a still picture output can be changed any number of times until it lifts a frieze 
indication instruction. 

[0091]Thus, in the example of drawing 10 , the same effect as the example of drawing 8 i s 
acquired, and the still picture wliich an operator wishes to have can be chosen and outputted. 
[0092]The composition of apply [ it ] shown in drawing 8 a nd drawing 10 is clear even if picture 
signals are any of NTS C system and a PAL system. 

[0093]By the way, in the imaging device of a plane sequence following formula, the color shift 
which is a defect of the color reproduction nature generated according to the difference of the 
sampling time of sexual desire news may arise, 

[0094] Drawing 1 1 t hru/or drawmg 15 s how the composition for reducing such a color shift in an 
animation. A timing chart, drawing 14 . and drawing 1 5 for the block diagram in which drawing 
1 1 shows the composition of an electronic endoscope device, the block diagram in which 
drawing 12 shows the concrete composition of the sjmchronization circuit in drawing IL and 
drawing 13 t o explain operation of the memory of drawing 12 a re a chart for explaining 
operation. In drawing IL identical codes are given to the same component as drawing 8. and 
explanation is omitted, 

[0095]The electronic endoscope device of drawing 1 1 h as the video signal processing section 

101. The video signal processing section 101 differs in the composition of expansion / reducing 
circuit 102, and the synchronization circuit 103 from the video signal processing section 69 of 

drawin g 7, 

[0096] The digital video signal of A/D converter 71 is supplied to expansion / reducing circuit 

102. Expansion / reducing circuit 102 performs expansion/reducing process to the inputted video 
signal, and outputs it to the synchronization circuit 103. The synchronization circuit 103 carries 
out synchronization of the inputted video signal to a RGB code. 
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[0097] Drawing 12 shows the concrete composition of the synchronization circuit 103. In 
drawing 12 . the video signal from expansion / reducing circuit 1 02 is supplied to the R memory 

1 12, the G memory 113, the B memory 1 14^ the delay memory 115, and the delay memory 116. 
The field sequential video signal mputted, respectively is held according to the color of R, and 
B, and R, G, and the B memories 112 thru/or 114 output it simultaneously. 

[0098]The delay memory 1 15 of the color gap mitigation circuit 98 delays one field period of 
inputted field sequential video signals, outputs them, and the delay memory 116 delays four field 
periods of inputted field sequential video signals, and it outputs it. The output of the delay 
memory 1 15,1 16 is supplied to the subtractor 94. The subtractor 94 is outputted to the multipliers 
95 thru/or 97 in quest of the difference of the field sequential video signal before and behind 3 
field periods. A coefBcient is given to the multipliers 95 thru/or 97, respectively, and the 
multipliers 95 thru/or 97 carry out the multiplication of these coefficients and outputs of the 
subtractor 94, and output them to the adding machines 91 thru/or 93, The adding machines 91 
thru/or 93 add the output of R, G, and the B memories 112 thru/or 114, and the output of the 
multipliers 95 thru/or 97, and output them to the display control circuit 73, respectively. 
[0099]In the synchronization circuit constituted in this way, the field sequential video signal 
outputted from expansion / reducing circuit 102 is inputted into the memories 112 thru/or 114 for 
carrying out synchronization to R, G, and B signal, in this case, a plane sequence each R 
[ following ], G, and B signal are iadependently written in the R memory 112, the G memory 

113, and the B memory 114. From the memories 112 thru/or 114, sjmchronization of the video 
signal according to each color is carried out, and it is outputted. 

[01 00] On the other hand^ one field period of field sequential signals from expansion / reducing 
circuit 102 are delayed by the delay memory 1 15 of the color gap mitigation circuit 98 for 
making a color gap reduce. Similarly, four field periods of field sequential signals are delayed by 
the delay memory 116, The ouQ}ut of the delay memory 1 15,1 16 is given to the subtractor 94, 
and the difference for every color of the field sequential signals of the same color before and 
behind 3 field periods, i,e., movement quantity, is called for. The multiplication of the specific 
coefficient from which this difference differs in RGB each field tmit in the multipliers 95 thru/or 
97 is carried out. 

[01Ql] Drawing 14 s hows this coefficient. In the timing to which red difference is outputted from 
the subtractor 94. In the timing to which the multipliers 95 thru/or 97 carry out the multiplication 
of the coefficient 0, d, and the f, respectively, and green difference is outputted &om the 
subtractor 94, The multipliers 95 thru/or 97 carry out the multiplication of the coefficient a, 0, 
and the e, respectively, and the multipliers 95 thru/or 97 carry out the multiplication of the 
coefficients b and c and 0 in the timing to which blue difference is outputted from the subtractor 
94, respectively, 

[0102] Wlien picturized by field sequential, the image picks of RGB differ serially and the field 
data of each color is updated every 3 fields. That is, between the 3 fields, since each color is not 
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updated, when a pacey photographic subject is picturized, the phenomenon of a color gap occurs. 
[01 03] Then, he is trying to obtain the luminance level according to a motion of the color with the 
multipliers 95 thru/or 97 in the color gap mitigation circuit 98 by multiplying the movement 
quantity of eye field and other colors searched for for the movement quantity for every 
color by a coefficient The output of the multipliers 95 thru/or 97 is added to R and G by which 
synchronization was carried out, and B signal. That is^ the output of the multipliers 95 thru/or 97 
was added to R and G which synchronization was carried out and were outputted, and B signal, 
and R and G by which color gap amendment was carried out, and B signal have been acquired 
from the adding machines 91 thru/or 93R, G, and the B memories 1 12 thru/or 114, 
[0104]Next, an example is explained with reference to dravying 13 , 

[0105]The image data inputted from expansion / reducing circuit 102 is a monochromatic frame 
(image data) of R, G, and B, and the image data of an odd number field and an even number field 
is intermingled. By the subscript n's choosing the image data of Rn, Gn, and Bn as small order 
for every field, and repeating it cyclically by the chip select controller for lights which is not 
illustrated^ the monochromatic plane sequence of R, G, and B — next image data is distributed to 
the memory bank of R, G, and B, respectively, and it writes in a fi:*ame memory. 
[01 06] On the other hand^ read-out from a frame memory is controlled by the chip select 
controller for a lead which is not illustrated so that the 3 fields of field data may be continuously 
read from the field immediately after performing writing. In this case, in consideration of an 
interlaced display, the data of the field which was in agreement with the field information of 
video synchronizing signals is read. 

[0107]The color gap mitigation circuit 98 computes the difference of the data by which one field 
period of field sequential signals were delayed, and the data delayed four field periods with the 
memory 1 1 5, 1 16 and the subtracter 94. In this case, the field to read is the field which was in 
agreement with the field information of video synchronizing signals like the above. 
[0108]Therebyj the movement quantity before and behind renewal of a memory is extracted for 
every field in the same colors of R, G, and B. R, G, and B signal can be made to update not for 
every 3 conventional fields but for every field by adding this movement quantity to the 
movement quantity of each color component 

[0109]For example, R signal is explained. Red frame data is written in the R memory 112 among 
plane sequence next data by the 4th frame in drawing 13 > At the 5th frame, the output of the 
delay memory 115,116 is set to Rl andRO, respectively, and is this difference delta=R 1. -RO is 
outputted from the subtracter 94. Since the multiplication coefficient in this case is 0 as shown in 
drawing 14 , the data after amendment of R memory output does not change with Rl . 
[01 lOJNext, in the 6th frame, the difference of the delay memory 1 15,1 16 is delta=G 1. It is set 
to -GO. Since the multiplication coefficient at this time is a, the data after amendment of R 
memory 112 output is (Rl+adelta). Next, at the 7th frame, the difference of the delay memory 
1 15,1 16 is delta=B 1 . It is set to -BO. Since the multiplication coefficient at this time is b, the 
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data after amendment of R memory 112 output is Rl* It is +bdelta, 

[01 1 l]Thus, the movement quantity of other updated colors is detected, data can be updated for 
every field and, thereby, a color gap can be made to reduce by adding only the movement 
quantity also in the field where data is not updated conventionally. 

[0 11 2] Although operation was explained about R signal, it is the same also by G and B signal. 
[01 13] Although explained taking the case of the method of presentation of interlace, it is clear 
that it is applicable also like the method of presentation of a non-interlaced method. 
[01 14]The example shown in drawing 15 i s also considered as a coefficient given to the 
multipliers 95 thru/or 97, That is, what shows the kind of movement quantity and the relation of 
the multiplication coefficient for amendment in the table of drawing 15 i s used. 
[Oil 5] Drawing 15 summarizes the coefficient which carries out multiplication to movement 
quantity ** of a color gap. The value which carried out the multiplication of this coefficient is 
added to the output of a synchronization memory. As shown in drawing 15. the multiplication 
coefficient of the ingredient added to B memory output to movement quantity delta[ of R ] R and 
the multiplication coefficient of the ingredient added to R memory output to movement quantity 
delta[ of B ] B have a relation of a reciprocal mutually. This takes into consideration that the 
ratio of the image pick-up gain of other colors is constant to the image pick-up gain of each color 
ofR, andB. 

[01 16] By using such a coefficient, inquiring as a multiplication coefficient should just determine 
the relation of a gain about three kinds of combination,, R-G (coefficient: a), R-B (coefficient: b), 
and G-B (coefficient: c). 
[0117] [Additional remark] 

(1) The driving means which reads the electric charge which made accumulate the electric 
charge based on an optical image in a solid state image pickup device in exposure time, and was 
accumulated in the light shielding period by a multiple channel, and is made to output as a video 
signal. By performing read-out fi-om two or more memory measures which are established in a 
patient circuit and hold the video signal of the multiple channel firom said solid state image 
pickup device, respectively, and said two or more memory measures at said exposure time and a 
light shielding period. An electronic endoscope device possessing the reading means made to 
output to whether Time Division Multiplexing of the video signal of said multiple chaimel is 
carried out, and the secondary circuit which carried out firequency conversion and was 
electrically insidated with said patient circuit. 

[01 1 8](2) Light equipment which performs exposure of the illumination light, and protection 
fi-om light to an object image with a RGB tumable filter. An electronic endoscope device which 
transmits a signal to a secondary circuit after having a memory means in the drive circuit of the 
solid state image pickup device which reads a video signal from a solid state image pickup 
device to a light shielding period, and the patient circuit which memorizes said video signal and 
performing fi*equency conversion of a video signal by said memory means. 
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[01 19] (3) Electronic endoscope **** which transmits a signal to a secondary circuit after 
performing frequency conversion and Time Division Multiplexing by two or more memory 
meatis in the patient circuit which memorizes the video signal read from two or more horizontal 
transferring paths, and said two or more memory means. 

[01 20] (4) Li the electronic endoscope which has at a tip a solid state image pickup device which 
h^ two or more horizontal transferring paths, and outputs two or more video signals, and the 
electronic endoscope device with which it is removable and an electronic endoscope performs 
signal processing of a video signal. An electronic endoscope device having a gain-adjustment 
means to adjust the gain of two or more video signals outputted from an electronic endoscope, 
respectively, in an electronic endoscope device, and having a memory measure holding the 
information which performs gain control of two or more gain-adjustment means in an electronic 
endoscope. 

[0 1 21](The background of the additional remark paragraph 4) 

(Conventional technology) An endoscope came to be widely used for the diagnosis in a medical 
field, the therapy using a treatment implement, etc. in recent years. Several kinds of electronic 
endoscopes which furthermore used image sensors, such as a charge coupled device (CCD), for 
the imaging means are also used. 

[01 22] An electronic endoscope device comprises said electronic endoscope, light equipment 
which supplies the illumination light to an endoscope, a video processor which obtains the video 
signal of an object image by said imaging means, and a television monitor which projects the 
video signal of this video processor. 

[01 23 3 These days, CCD of a high pixel comes to be used as an imaging means of an electronic 
endoscope, and since drive frequency became high, the driving condition is severe. 
[0124]Therefore, two or more horizontal transfer registers are given to CCD, and there are some 
which make drive frequency low by reading the signal charge of two or more lines 
simultaneously. In this case, within said video processor, the dispersion amendment and filtering 
between channels are performed and the video signal read simultaneously is restored. 
[0125]Li an electronic endoscope, since CCD which is an imaging means is in an endoscope tip 
part, the cable which transmits the cable which drives CCD, and the output signal of CCD 
becomes long. Therefore, In the case of CCD vsdth two or more channels, cable dispersion 
between each channel poses a problem. A CCD simple substance also has FDA (floating 
difiusion amplifier) for every channel, and has dispersion. Since dispersion between channels 
serves as pinstripes on a television monitor and is visible, the processing which amends this 
within a video processor is needed. 

[0126]In Japanese Patent Application No. No. 9,91056, in the electronic endoscope device which 
can connect the endoscope provided with 2 line read-out CCD, these people calculated the level 
difference coefficient between channels, and have proposed the electronic endoscope device 
which performs level difference amendment between channels at the same time they perform 
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white balance correction. 

[01 27] (Object of the Invention (purpose)) Amend the pinstripes produced according to the 
individual difference (varying between the channels of CCD dispersion of a cable) of an 
electronic endoscope, or gain dispersion, and obtain a high-definition endoscope image, 
[0128](The means for solving a technical problem and operation) In the conventional electronic 
endoscope device,, when performing white balance correction, the tip of an endoscope is inserted 
into the pipe for white balance correction with a white inside, and an operation switch etc. 
perform white Palance amendment on a basis with the proper amount of illumination light 
[0129]However, as for a ****** case, level difference amendment is not appropriately 
performed in white Palance amendment on unsuitable conditions ~ forget white balance 
correction at the time of exchange of an electronic endoscope, or the amounts of illumination 
light are insufficient ~ but since it becomes pinstripes and appears on a screen as a result, it is 
the cause of image quality deterioration, 

[0130]In the electronic endoscope which has at a tip CCD which has two or more horizontal 
transferring paths, and outputs two or more video signals in this invention, and the electronic 
endoscope device with which it is removable and an electronic endoscope performs signal 
processing of a video signal. It had a memory measure holding the infomiation which performs 
gain control of two or more gain-adjustment means in the electronic endoscope, and dispersion 
between channels is amended by performing gain correcting within an electronic endoscope 
device based on the information from a memory measure. 

[0131](5) By the photoelectric conversion means which carries out photoelectric conversion of 
the object image in which image formation was canied out by the image formation optical 
system, and acquires a picture signal. The 1st image storing means that memorizes the acquired 
input picture signal^, and the motion detecting means which detects the movement quantity of a 
photographic subject from said input picture signal, In the electronic endoscope device 
possessing the image fireeze processing unit which equips said 1st image storing means with the 
still picture directing means which emits the still picture indication signal which makes a still 
picture memorize. The 2nd image storing means that memorizes said input picture signal 
connected to said 1st image storing means and parallel. The minimum value detecting means 
which detects the minimum of movement quantity, respectively and outputs it in predetermined 
time which is different in the movement quantity outputted from said motion detecting means. 
The directing means between minimum patent periods which directs minimum reset to said 
minimum value detecting means at the time of the start between said each patent period. 
According to the output of said minimum value detecting means, the storage operation of said 
input picture signal to said 1 st and 2nd image storing means is controlled. The image 
storage/ou^ut control means to which the movement quantity of a photographic subject carries 
out the output control of the still picture from the image storing means which has memorized 
said few input picture signals in said input picture signal which was started by the still picture 
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indication signal from said still picture directing means, and was memorized by said 1st and 2nd 
image storing means. An electronic endoscope device characterized by preparation 
[01 32] (6) An electronic endoscope device given in the additional remark paragraph 5 equipping 
said 1st and 2nd image storing means with the outputted image switching means which can carry 
out the change output control of either among the picture signals memorized, respectively. 
[01 33] (The background of the additional remark paragraphs 5 and 6) 

(Conventional technology) There is JP,8-'133023 as conventional technology of the electronic 
endoscope device which reduced the color gap. 

[0134](Object of the Invention) The problem of JP58-13302,B? In the process in which a memory 
measure is made to memorize a still picture with few color gaps, since the storage update of 
coincidence with an inputted image and a certain inputted image which carried out the specified 
time lag, and the picture which judged with the stiU picture and the animation more 
inharmonious, and was judged to be a still picture is carried out to a memory measure. Since the 
still picture judging by that it is judged as a still picture and memory of a memory measure is 
updated, said coincidence, and disagreement is performed even if there is more movement 
quantity of a photographic subject than the picture signal memorized by the memory measure if 
in agreement, Tt is that the picture signal of the neighborhood where the operator performed the 
frieze cannot obtain as a still picture certainly^ but may output a time quite old still picture. 
[0135](Purpose) In between a certain different minimum patent periods in order to acquire the 
picture signal which does not have the color gap near the frieze certainly as a still picture^ the 
purpose of this invention the movement quantity of a photographic subject, A separate image 
storing means is made to memorize the picture signal with which the movement quantity of the 
photographic subject became the minimum, respectively, In order that an operator may get a still 
picture^ when a frieze indication instruction is executed, a color gap is making few (the 
movement quantity of a photographic subject is the minimum) picture signals output from an 
image storing means immediately after frieze indication instruction execution among the picture 
signals which the separate image storing means was made to memorize* 

[0136]Other purposes the picture signal with which the movement quantity of the photographic 
subject became the minimum between a certain different minimum patent periods, respectively. 
In order that a separate image storing means may be made to memorize and an operator may get 
a still picture, when a frieze indication instruction is executed, it is carrying out the change 
output of the picture which which picture signal's was made to output among the picture signals 
which the separate image storing means was made to memorize, or the operator's could set up, 
and was set up from an image storing means. 

[01 3 7] (7) The imaging means which picturizes the photographic subject illuminated one by one 
by the illumination light of a different wavelength castle. The 1st memory measure that 
memorizes this picture signal by which the sequential image pick-up was carried out according 
to a color, and outputs it simultaneously, the inside of this picture signal by which the sequential 
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image pick-up was carried out ~ the field image of one of odd number even number — with 
selection or a frame image a plane sequence ~ with the 2nd memory measure to which the 
following picture is made to output This picture signal by which the sequential image pick-up 
was carried out by the illumination light of the same color as the output of said 2nd memory 
measure And the 3rd memory measure to which this field image at least one or more cycles 
before a plane sequence next cycle is made to output rather than the picturized picture. In the 
electronic endoscope device possessing the calculating means in which said 1st [ the ] thru/or the 
operation to the output of the 3rd memory measure is possible. The movement quantity of the 
imaging data of the same color is computed for every field or every firame by subtracting the 
output of said 2nd memory measure to said 3rd memory measure, An electronic endoscope 
device adding the result of having multiplied this value by a different coefficient according to 
each color to the output of the 1st memory measure of a different color from said same color. 
[01 3 8] (The backgroimd of the additional remark paragraph 7) 

(Conventional technology) The electronic formula endoscope which used solid state image 
pickup devices, such as CCD, for the imaging means is widely used as a means to observe the 
affected part in the living body etc. in recent years. There is an electronic formula endoscope of 
the screen which illuminated the photographic subject one by one by illumination light of 
different wavelength, such as red, green, and blue, and was picturized under the lighting of each 
wavelength, respectively, i.e., the plane sequence following formula which combine an 
ingredient picture and obtains a color picture, in said electronic endoscope. In the imaging device 
of such a plane sequence following formula, there axe be [ many image pick-up cells of said solid 
state image pickup device to one wavelength area / therefore ] the strong points in which the 
resolution of an imaging screen is good, compared with the simultaneous-type imaging device 
which used white light for the illumination light and has arranged the mosaic color filter in the 
front face of an imaging surface of a solid state image pickup device. 

[0139]However, in said frame sequential method, in order to acquire the picture for one color 
picture, the color picture of an ingredient in which imaging time differs is compoxmded. For this 
reason, if there is a motion relatively between a photographic subject with a motion, or an 
imaging means and a photographic subject, the compound color picture will be different from the 
color of an original photographic subject. The defect of such a fault, i.e,, the color reproduction 
nature generated according to the difference of the sampling time of each sexual desire news, is 
called color gap. As a generation factor of said color gapj, not only the motion mentioned above 
but when zooming is applied, for example, it generates. 

[0140]In order to solve an above-mentioned problem, for example in JP,9-102958,A. In a means 
to decrease the output signal level of the picture signal according to each color to 1/3, 2/3, and 
3/3, and the picture signal in front of the 3 fields. Each chrominance signal acquired every 3 
fields conventionally can be acquired as a signal corresponding for every field by providing a 
means to decrease the output signal level to 3/3, 2/3, and 1/3, and adding these one by one. 
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respectively. 

[0141](Object of the Invention and the purpose), however this proposal have only interpolated 
serially the picture image data updated every 3 fields for every color^, and do not reflect a motion 
of actual imaging data, 

[01 42] An object of this invention is to reduce a color gap of an animation by making the 
movement quantity of each color detected with the field sequential fi-ame signal reflect in the 
field sequential video signal of all RGB paying attention to this point 
[0143](The means for solving a technical problem and operation effect) The electronic 
endoscope device of this invention. The imaging means which picturizes the photographic 
subject illuminated one by one by the illumination light of a different wavelength band. The 1st 
memory measure that memorizes this picture signal by which the sequential image pick-up was 
carried out according to a color, and outputs it simultaneously, the inside of this picture signal by 
which the sequential image pick-up was carried out ~ the field image of one of odd number even 
number ~ with selection or a frame image — a plane sequence — with the 2nd memory measure 
to which the following picture is made to output. This picture signal by which the sequential 
image pick-up was carried out by the illumination light of the same color as the output of the 2nd 
memory measure And the 3rd memory measure to which this field image at least one or more 
cycles before a plane sequence next cycle is made to output rather than the picturized picture. In 
the endoscope imaging device possessing the calculating means in which said 1st [ the ] thru/or 
the operation to the output of the 3rd memory measure is possible. The movement quantity of the 
imaging data of the same color is computed for every field or every frame by subtracting the 
output of said 2nd memory measure to said 3rd memory measure, The result of having 
multiplied this value by a different coefficient according to each color is added to the output of 
the 1st memory measure of a different color from said same color, 

[0144]In this invention, in the RGB code by which synchronization was carried out by the 
synchronization means, difference with the video signal of the same color before the field 
sequential signal of one of RGB picturized as a field sequential signal is updated is detected, the 
multiplication of the specific coefficient is carried out to this difference, and it adds to the 
synchronization signal of other two colors which are not updated. 
[0145] 

[Effect of the Invention] As explained above, according to this invention, the isolation element 
between a patient circuit and a secondary circuit is reduced, and it has the effect that cost and the 
consumed electric currents are reducible, by reducing the using firequency of an isolation element. 
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[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the 1 embodiment of a startuig-this invention electronic 
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endoscope device. 

[Drawing 2] The explanatory view showing read-out from CCD. 

[Drawing 3] The flow chart for explaining operation of a 1 st embodiment 

[Drawing 4] The block diagram showing a 2nd embodiment. 

[Drawing 5] The timing chart for explaining operation of a 2nd embodiment* 

[Drawing 6]I t is a block diagram showing the modification of the electronic endoscope device 

which made level difference amendment easy. 

[Drawing 7]T he block diagram showing other electronic endoscope devices. 

[Drawing 8]T hc block diagram showing the composition of the image freeze processing unit in 

the display control circuit in drawing 7 . 

[Drawing 9]The flow chart for explaining operation of the electronic endoscope device of 
drawing 7 . 

[Drawing 10]I t is a block diagram showing other examples of an image freeze processing unit 
[Drawing ll]T he block diagram showing the composition of other electronic endoscope devices. 
[Drawing 12] The block diagram showing the concrete composition of the synchronization circuit 
in drawing 1 1 . 

[Drawing 13]T he flow chart for explaining operation of the electronic endoscope of drawing 1 1 . 
[Drawing 14]T he chart for explaining operation of the electronic endoscope device of drawing 
11. 

[Drawing 15]T he chart for explaining operation of the electronic endoscope device of drawing 
11. 

[Description of Notations] 

1 [ ~ CCD, 26 27 / ~ A memory, 28 / ~ Photocoupler ] ~ An electronic endoscope, 2 — A video 
processor, 3 ~ Light equipment, 5 



